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(54) FREQUENCY CONVERTER AND RADIO 
RECEIVER USING IT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To drive a Irequency 
converter with a local oscillation signal with a small 
level by amplifying an output signal of a signal 
synthesis circuit so as to provide an output of a signal 
whose amplitude is constant and suppressing an 
undesired signal component in this signal so, as to 
provide an output of a signal component thereby avoiding 
a problem of self-mixture. 

SOLUTION: A signal synthesis means 10 synthesizes a 
high Irequency input signal and a local oscillation 
signal received via input terminals 1, 2 to provide an 
output of a synthesis signal. An amplitude limit 
amplifier means 20 receives the synthesis signal 
synthesized by the signal synthesis means 10 to limit 
its amplitude and to provide an output of the synthesis 
signal. A fitter means (low-pass filter) 30 passes the 
low frequency component of the signal subject to PWM 
modulation means by a high frequency input signal and 
whose amplitude is limited by the amplitude limit means 
20 to demodulate an output signal of the amplitude limit 
means 20. Moreover, the signal output demodulated by a 



filter means 30 is oirtputted externally via an output 
terminal 6 as a base band signal. 
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Title of the Prior Art 

Japanese Published Patent Application No* Hei, 9-205382 
Date of Publication: August 5, 1997 

Concise Statement of Relevancy 

This prior art discloses, in Figure 16, a frequency 
converter comprising a comparator 25 which receives a high 
frequency signal and a local oscillation signal, and compares 
these two signals to perform frequency conversion, and a low-pass 
filter 30 which receives a comparison output from the comparator 
25, and passes only low- frequency components to remove high 
frequency components that are spurious. Further, this prior art 
discloses, in Figure 17, a specific construction of the frequency 
converter in which a LPF 30 comprising a resistance and a 
capacitor is formed in an output load part of a deferential 
amplifier 15 that corresponds to the comparator 25. 
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««S:«U<i"5«t5K:ia»S:ia!fhb*:i: ITfc, ®ig 



(7) fflf9-2 0 5 3 8 2 

72 

l20i«^/h$<^otttU, 16 (c) tC 

<rfcfcft5o «SESI2 comSE<t!9 

11 ©tI^/h$<4otti5i:, ffi«f9^) 

[0 0 3 3] ±ffi^^J@^^bfc^O^^JSL 
10 fcfg 2 O A^J^O^T HI 7 £#BS Lfta* ^tfeP^-T^o 

i§Siiiii7^/u^ (LPF) 3 0^Lt, HINMH3 
3 0+ (7^*) *&^3 2K#tj?££ft£ 0 ttWWHS 

3 3 (Oa**f 3 4 ttT5J3E««aK I V20«|»«S^-t ft o 

t^s. pr*««ttasiv2©m*tt:jB2o^>ry^sw2 

[0 0 3 4] ^<OH7^SixfcSB2(OA#:WC«S=: 
«jK*^IUS&^t(jf^S:fftMi-So «8fE«I1 ^ 

ffiffi^^®^lV2cDSSfcJ:i9 1 b^#^^. fcjjtft 
^9©«firt:tt*l:±#LtL4i^\ HI 6 (c) [dTKf 

racf9^£{g;«iii§7,f /i^ 3 Ot-J: f9(SjaK»C®«^ 

50 ^S^3 2{cmife&thX\,^Z><DX\ S^-3 2 11 JQ 

SHBSflr -^^ 1 mm<omn^ntm 1 1 i ^rxmatM i 

V2«*o»SSfflir<C>»IIWt<D*»ie*Sr, =**^>* 

*±#ts. w^3 3d as^-3 2<om j ^tmM 

VB <o«tti:0!>S6»*c:Jt«i-5flr*«r»*S*, fHffdfH 

^3 4*ft\^x^mmmiv2*mm-rz> 0 ^<om<nm 
^m«L^i v2com<i^±#-r5coT% pr«««E« 
©a*««tt**<ft9, isin <tpbm»fc^ft^ 

iJ^JWWSftsrtJCJteS. iOtt«3WH6 (d) iz 
40 TF^thXteV, 2&mifc'V&l£tlX^Z>E.fi1gl<D±%-& 

[0 0 3 5] =&1&¥&±\Bl1&<Dm3<OM?fcmi£<> 

^^tT^D, H5i3J:t/B7 ill]— «U<ttffiS-t-S« 
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W3(OSbf^^$iJPLT^t) . :0l30^7fSW3 

opiiii^ m®m%a>T) 3 8*2^^9 1 mas vb 

[0 0 3 6] W:, m8{^£tiZ>=ft$L$£±m&<DW) 

V ^ 2 5COttl^ffi^-2 6^ft5{f^&Bte[119 

^OK^m^^ESS 3 4 K{&?S£;ftrC^#£;ft3 
^O^m^(iEl9 (b) \zm£ti%£?temzt 
U5tl5o El 9 (b) {Z7jk£tlZ>'$tft 

0K34O)ffiMf35«^ SiHSfcVREF <t £ 
ittSLT|gl9 (c) J: 9&#S^-3 7 <D$L]&$: 

19 (a) {Z7jk£nZ>V ^ y$ 2 5<Dftt) 

y^LTV^V^ {E39 (c) } tfcoTt, »«Jft 
Kilty hSr^tTl/^^t?, 0tM<£> = :£& {0 6 

(b) } tiaffra— ott» {E3 9 (d) } (omjj&ffiT 

[0 0 3 7] ilOd H2fc*S*tfciatti:W:aft5 

SSr/TtHIBBtfe5p reoJg2 (OHllfi«lBK*3V^T 

l 2 KJMPXSHt-**) 4 l ftft<o-> 3 - h 
X^^l 3&tfl 4SrfflV^c0ijT*fe-5o 4»Ol'S[*0 
^3-M^l3Wl4ll it«E*5 4:W, SSfllSS 

8ih7^^T r 1 4&U*T r 1 5 60^5: y^flS^- 

^&AA*tt5o K«« (RF) 
»h7V^^T r 1 6&U<T r 1 7(^x^ 

v^Cl , C2 i-Y^^Ll , L2 (j:R FAA^I 

[0 0 3 8] **3 % J5#lffiiJPHfitIlfi]K2 0 Att, — *t<£> 
h^Vv^^T r 2 4&T>*T r 2 5 J: 9 ttaSMBT is? 

3 014, JKH«JSi*tt[E]tt2 o Aoii/y^Mt 
6 h7^X^T r 2 0&tKT r 2 1 0-tiX-lfiXO= U 
^^(^Ji^tlttEiVc c*d»KSftfc2O(0fifi: 



(8) ^¥9-2 0 5 3 8 2 

So 

[0 0 3 9] j^±<D#t/£ir:fc^-t\ *g9&<£> h7V 
v?* nr 14 ST^T r 1 5 <D*:tl^tl<D=. ^y* \ZJE 
iS!2*iO«SB»a«^s#tJ&$ix, h7^Trl 
6 Stf T r 1 7 * y ^ tciEi£ 2 ffioKffl jStff-5§-aSflt 
#S$*L-CV^5 0 fltrfS h7 % S&X*T r 1 4MT r 1 5 
10 (On* y*ktgi&t(Dm\aZ, 2*Oi/4 0ggM 

tS£iHUS 1 3 1 4 i 5 2 o(Djgg|S88ft-5§-|cffl'& 
Trl 4SOT r 1 6(Dx; y $ X *) At) £ ilt^M 

ixo^ u^^^m^J^tt, ««E*n3l£jh/r h7 

Tr2 0^^Ci^W o Sfc* ^/4(Dfii» 

20 ^iftjl&lf-^te, h7V^^Trl5SOTrl 

£*U IMS^tlt h7 V^^T r 2 l(D-<^(: 
«*S£*L5o h7V^^Tr20MTr2U!)« 

[004 01 IH te*mw<Dm 3 (Dnmw&mz&z 

.30 fi«#^fi«S:»J»i-6prsC*iJ#it«[HlK4 0*s»»t6> 

^fEH^-r s c i: ^-e# So 

[0 0 4 1] mi 2«E1 i*^^ixfc^3o*JS^ 
K«^JSS[ft%lft»K«^^tse«JRBitt*B[Hl«2 0A(D 
MJ£#}ffij$mx*&>Z> 0 ±fZJC$k TAnalysis and Design 
40 ofAnalog Integrated Circuits j (cty^fbtiTV^S 

*fUTtt*a-rt>fi«»JI8i««lHlKi: LT»fW-S3*, 

<tV^5^m^fcS 0 !S«!mifiiiWlBlK2'0A. 
^^T r 4 3*5J:0«T r 4 4 J: 9 * il^HW 2 7 
h^^i^^^T r 4 7^oiD ? T r 4 8 X ^ti^c^tl 

M5h7V^^Tr4 5, Tr46, Tr49*5<t 
WT r50^ ± «9«^c^tlTV>So :^)/c^ (§113 
50 K^-TJ: 5 ^»*i«IUKSrfflv^«»«aE»«o« 
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*w»h\ mn&mm^it 2 0 0 mvttiST** t ft 3 

cor*. ± D'>SV*{t*AAfc»LTfc««»JIBJt«S8& 

£ L-Cftf^*-&Sfc*, 112 ir^$^sisamtsi«w 

EJSS2 0 Attg»7V:/£2&K^LTffll^T:fc»J. 

[0042] ;wif> mm.<omMT^-7 2 4,\*m£%k 

T&nMI&m&b LTlil^L. 3£tc^gW^tlJT>'-7°2 5 
is««#JI8l««lsll&©«*JSri-4. *JS»A;b«*#* 

SSSl 0 J:«Jtt»*Jx5A*«^«>lB«dSIWIiB$ix, ^ 
©coMtb7>7°2 514. >"«/^*i*s^p$ttfcPWMft 

«A«>«WIHISli«EIK2 0 ASrfll^S t*l»©^raE«S 
[0 0 4 3] £i±tt. A*«*©H««.fc0<£v^]«» 

k j: 0 sew lt, mn&mm^-(Di&mm<D&mmm^$: 
[0044] mi 4\*.*&w<D&4(»mm&m\z.&z>m 
i o Ai^nflr*fc»«is3B«flr-s-tiSA**ii 

1641611]% 2 0 At^A^J £*vT*<D^tfS{ffl|5g£;iT,5 0 
StI$iJPSIeIS& 2 0 AC0ttJ^j{4^^f #t-± oTPWMg 

P£*t-C<^5„ PWMi£Wf§#J4JglH$$8i6{§#rai£3£<E> 
t-. rttSrW^iiiii^-r/w^ 3 o ACiotiiDffltr 

[0045] 1211 5 14. HI 4 d^ttSS? 4 WHJS^ 

hZ> 0 Ml 5(C*5^T, ft -5§-g-/&lfi]Sg 1 0Ai4. ^gcsi 
(Lo) T^ts^^^fKO^^ s^KSttA^S 
— #CD h7>"^?T r 6&0<T r 7 £. ~C9h7>'v ; 
^^T r r 7 CO = f> \C^tl^ftl<D = ^ 

£fe?£$ix5 — 2tCO h7 y^^T r 8WT r 9 £. <t 
0«*ShTV^5. SltBfHBUi9ffilBlSft 2 0 A 14 bv^iS 

^^T r 6 £T r 8 CO^-^CO = F^WS^tH 

tW^O)^— Xizm&ZtVZ h7V^?T r 2 4 £. 
h7>-^^T r 7&O t T r 9 CO^rtl^ftCD = U-^ ^ W 

C0^.#,tb^^^£0^— ^(C^^tVS h7V"WT 

r 2 5£ xytezmmT^izi: vm&tzixx^^o m 

(BPF) 3 0AI4. mWjT^y&Mffo 



(9) ¥tmW- 9-205382 
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-rZ>-tt<T> h7>-^^T r 2 4S.U5T r 2 5 CO^riX-? 

yw£*^^v^^£(DgE!gSl^ii9^P8m^-£ LTRFtti 
^SrStflmrfcifcoMrf-e* 6 SHU*., tt^tvnm* 
6 £^^(C't> :3 r J r^->^^5>lf 
[ 0 0 4 6 ] El 1 6 14. sMSHOgf 5 (OUttftBffiKlffiS 
^jgE^lfeSSSr^-r^'o s/^IH-C'fo^o HI 1 6 tcfci^ 
T. IR5(D|ltfe^lfi(^SAISEft%IM»M:AA8[ (R 
/0 F) flr#£j38MBS (Lo) Mt^Ltrilf ) 2 
oo««-*JtlSE"f 5Jt«» (aW^U-*) 2 5£. r 
cOJt«3§2 5©JfctfcHWjfcA*LT*©te«j&#©*iI 
ii£-tf:5<&i|SiIi®:7^ A'* (LPF) 3 0£. =HI;tT 

[0 0 4 7] ±:IB05«fi£^*3VT, tfc&Si 2 5 CO— :frco 
A^SSg^fcKSK (RF) flt#0>A**m::» 

g&si{§ (lo) (t*sr-tix-^nA*-rs. ttttswa* 

tti**(fcfcffi*{fc© 2 ^ 1 coA^)4S^co«JE 

*sjB2 0A*«rf-©A*«EJ: 9 Wv^»*ttK«tSfc, 
20 i^co^-&(c(4ffi®fi:ic^5o rcofcao. rcoiocojtgs 
*2 5tcJ:0«^S-j«t«««iJia«)2o«7>«1!B**Sl-e 

VgicXiXst/i'^Qa&m&tiXte*) * LPF30l:io 

[0 0 4 8] M;ig.3£iC:fc>i^Tf4. fg 1 coA^jf§#co«*i 
£ |g 2 CO A^m-^-CO^ite £ cofnin^ A # V>a^tc:jS 
flEco(I-^SrttJ^j-r5. rtttc4o-C. {^m-B-f&^m £ L 
-C©««ii:S«WISti«^ai L-Cco^tg£^tt:esS§co 
30 ^aOiStSr £y4ST-#^ 0 rcoJ:5(-LT. J^JS 
»*«««>«fiRS:1B!>&ft t> CO £ -f 5 - £ jjs-cgr 5 <DX\ 

[0049] j^tc. ±mm 5 co^js^i»co*fr«)/j.«^ 

o^,^T. mi 7te£Tfm 1 8tc:t*v^|ftBJ-r-5o Ull 7(4 

*^?qco^ 6 <DmmMmiz&zmmwcmm&&^-riE\® 

Hr*foSo rco^6 CO||jteff^l-*3^T{4. ttg5S#{4- 

-^0 ntV^5„ ^ibT>'7'l 5C0— ^COA^lffi^l 5 a tiffi 
flil^coA**^- 1 5 b lt:«»«S««*SrJt 
ti-?ixA73 L. 1 oco^SbT V7 p (cm^^c£m*I3iiJPS 
coatgSrtfc-e-CV^o ilTV/l 5[£ttffiL.X^?> 

ikffimm^. m$.m^y (lpf) 3o*^gg$ 

9. ISSBS^flffifecoJl^ig^§SrlimLT^5o 

s^ft—h V 7 ^'S*?T r 4 1 ^it^T r 4 2 4 
SfcSSWjTVT'l 5(cm^-&^£tg*S*]|5Scoafi6Sr^f 

50 3 £. C4 *3 4U ; L4 »4. ttx^'tlR F A75*54tKL o 
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[0050] z<Dme(ommmm^ ttm^mmr^ 
[oo5i]Ei8 w^p^oi 7 (Dmmwm^^>m 
et) r^^cuycMWjrv^i 5A^tf«^yTfc w 

T^l 5 AO*^rlH]SS<t LTLPF 3 O^g^^tlT 

[0 0 5 2] JSfct^ Hi 9ioJ:0?Hl2 0£rffl^T;*:f§^ 
^8(7)^Jfeff^^5ilK^^^^-r^o IS 8 
<0|ll6JB«^«4«««*lft«tt. Bl9K*ti5 
fH, IDl 6^*ttfeJg5<Z>5llififl?ffi^«SjaS[3ft^«l 20 
S&tc:^tt^ittS!SSr*ff-bfc:«^Sr^rLTU^o Hi 9 

K:fc^T, ii oit»ssi 6 j^^ji^ (rf) m^-tm 
nmm (Lo) m^t&itmi^ m 2 covm^ 1 7 »n 

HlSse (*RF) ft#i:SW»fi (Lo) m^rt&tt: 

(LPF) (CA^£tb5o ffittKiifl^/l'* 3 0«\ gS 
l*5J:V»2<DJt:««i 6*s<fct>*l 7 0ffi^^« 

[0 0 5 3] ID 2 0 tt*38W©JS 8 olMdoSlft 

3§{*LPF 30^ IBlOlfcR*! 6 fc, 2<Z>J£R# 
17t, K«fcD«*S;h/0*S. *:fc«x©Jfctfe«*r* 

j^$e (*rf) {f^^ti- : etttt^^4xrv>5 0 -r&t? 

/M^-7 h7y^^T r 4 1 AO^-^im 
4 ^\+—?l'*m&m&*m]&'*ZCZ A*5j;tfL3 A 
SrBHbTSSJaft (RF) {f^A^£*b. ^*-7h 

IUgS^#i^-r^)C3 B^oJ:t/L3 B^^LT^ilft (* 
RF) m^A^^tb^o £/c, /M^7h7y^ 
r 4 2 A^J:r>*4 2 B^-^^(t V> 

m^A^j^tbT^^o 

[00 5 4] Jfc«««rS»r «t 0 «/S 

«FtdiftV^jfi»-efil^ffiBft*lt (CMRR : Common Mo 
deRejection Ratio) SriS < "T SOIil U^r t t*fc 



fHHl|Zg- 2 0 5 3 8 2 

/£ 

<Dfr7<ttrZ><o-C. RIS»4tt;S:*#<-et5^t* s S 

[0 0 5 5] *»9i<*>JS 8 

*I0^^2om^^fc1S^:^^oT^S o n-#/U 

^coffi^m^^^jl&A^(cJ:oT^^^ti^^tbT 
S5J5iKA^(*iS?W^*oTV^^OT% — ^Offi 

m^A^^ s ^{-^^^Lfo9«^^ibs^^^-r 
[0056] m2 i\^mm<Dm9<omm(omm^^ 

K) *itMtc:^LfcitW[aB4 so— *o«^KJHtt 

xsflr* (Lo) AA&msztix^Zo mtmrns* 

A^7 (Lo) «^Ht«»»Sfflr#««ft«2:*5V^T4^0!) 
1 ttft^ea6*KS:^br«*$ix^3— h**^4 6 

lot- 7 p i/xf7 4 7ttJU(B»fiH«*4c*3V^-riS>f 

»l-*t5o -Ofc»W«iiiB7-f^ (BPF) 4 8 
SriiiS LfcW«tt«#tett**»K^ii:9iJlHl» 4 5 O 

^ffiicTOp^^So swa*«»*^it:^jiHi»4 5<Dtt«E 
aiH^-f ^^4 9^j:dbx5 msixra^sixso 

[0 0 5 7] rWpC, Rt«fiff«l)ttftOMkff 
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So 

[0 0 5 8] ftjo, 121 ©31 9 <D%MM1fc\Z-&^X 

rco^^- 4 5©ft*3>9 h^Vv^^Sr 

2*3j:tf|I]2 SfcJSi 0©*JS^ffi(^5JljS^^lf 
<^>*^0lJ$r*1-o B2 2tt^*- K-^T 4 5 ©ft to 9 
Cf7*i/7v'3y (Depletion ) S©&Jg®KtBI¥»§E# 
(MO S — Metal Oxide layer Semiconductor — ) 

HI 2 2|c*j»t5 h7>-^^E^jft4 3{-ftx.r, i2 

3 tc^-t-^ i o <D^imm(D fyi/y-> 3 ys 

MOSFETCraT/^- K h7^-^^ 4 4§1^ 

[0059] sfc, #*jag*^-*a!i«ii#»wgs«tu» ^ 

$tt*rc>-c h7>"^^liii)Mi:PI«|{-^*I*J|5SlHll^i 
ffiKifc-c-At < *&w<nw.m&m# 

U ^©*£m, 3»*©ft^»««**#T>Tfi&fc*a. 

[0060] 024 tt#$8?>i©* 1 1 commrm^m^ 
■< $ — k) ©kmeisss owr^iiE^ftetsi 

IIS5 1 ir-T 5 2£<i;t2>r ilcioT/h;*^ 

1$/&LT<^3„ HI 2 4 tC*5t^-t\ i£?IJlHlg& 5 0 <Dft&M 

4 7 t B P F 4 8WL P F 4 9 <t <D*iiOgiSc^t- 
tt, £*l,fc-f * 5 2 <7)-SS*^^$ix 

MWffi^lill 2 1 l^$tbfc^9WHJfiW^ 

lei t)B)^WtiT?S)S. 
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20 

[0 0 6 1 ] fc*5, 11 1 {C^^n/cS 1 «5HiS?gflg^*5 
»**»a£«a5*»fc:*si^TH:, ft ttf$m& l 0 , £M 
SJPStf*IlHJSg 2 

tbT, 112 5 7«£^LH)2 7 K^tuSfgl 2ff>mmwm 
©iSfcs WJ8ttflr#4: Sr^-TSfflr-* 

-frj*i-5lt*-frj*IHlSi:, fr3feWWtett»*-C -tax-Witt: 
SMIBII&iffilsl&Sr&tt U 2 oroSHIMRBtf MI§II&£ 

[0 0 6 2] B25tt, 1 2 ©SHiS^f£l-# 

sjsftKfcaeiMsofliriESr^-t-^oy^ia-rfcs. 12125 

Kfc^T, SI 1 lOAiii rostmsiis 

z>m&®&wmtmm^ mwxxm^ (rf^©^ 

»jr*b«#» 2 0 B fcff 1 onssgffi t ra«msB 1 ©A 
20 5, ^i*JJ;r/m2©g#gSJIS*ii|ig^2 OA*5J:rjJ2 

0 B <t 9 ttJ^3$^fci^PWM^fa{f-§-tt7w>'U^#©3 
[0 0 6 3] 2©SafiJE?«JC«*fflj6«aE»» 

m 2 ©res-fr^a 1 0 b ion 2 (mc 

^1 *5<fcr^2©«-§-£-j&3M8:l 0A*5j:O«l 0BA73 
$tifcl2^fftJj:OTosefltli, tin^ti 

30 -e, ft 2 oft^A^fti ob(c a* $ tor v*sas 2 co 
A^ft^-iis^t &te<vx. mma^hm 1 ©m-^-a-^ 

fil 0 A<Oil&«-§-©K&{#*<tfc5„ LfcdSoT, 
^ 1 t3£X*m 2 W(f 1 0 A&XTfl OBld 

[0064] 12 611 S12 ©*JS^tc^sJliK^: 
40 «»»©J:^»fc#l<0A{ttMI*j£i: Ltffl^i 3* 

jfi»t»»w«s««*aE«iiSr*-*-igBSia"c&5. 126 

{dfcV^T, »2(7?A77{f-^T-foS^a^ (Lo) 

it»c:J;9<BlJ|HcS(BWBi8Rte (*Lo) <f^-^±^ci- 
S i t i*s-e# 5. jfs 1 Ofit^fg 10Atg2Of| 

teztmm 2 cDA^j«-§-T-fo5^««{f trotiA^ 

SNB0JISian^ 20Ai^2 £Oa*I*tJPSli*I^I5: 2 0 
50 B h±< (Dm— ©[Hl^^fi)c^*bT^5„ il^O[H]SSfif 
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[oo65] (2127 1*. igi 2(Dmffimm\zmz>m$im 
^.m^cow, 2 t utcd^ i 4 <v$mwtmz. 

mm^&^xi-i. w, i ©«-§-g-^iH]K ioAi$2© 

{B^fSM&l OBIt $gl<OA;>3 (RF) ft^-CAA 

m^matim^ t . sr*s^-r s r t ^ ± >? ass^^c 

I'if.LTl^, 01 0SrfflV^T^JLfc^2CD|llfe^ 
^il^^^ffi^g^itl^^l^ (Lo) ft 

mu&m (lo) «^cojia^i*jj;t>-m2ro{f-§-^ 

j&IhISSi 2A*iJ;t>-l 2 B<^aj;fjf;L:}3^-Cfl-*>mL-g-5 

Clefts. <c43. rroJBl feJ:VIS2©«#^j*iaBS 
1 2A*S«fcIM 2B©*fr«j<CleII&tt» <B^:fg)KffllBE# 
SI 3*JJ;T>'1 4 *t^C1 *5iW«C2 t-O 

^^<?li *3it/L2 £<o t?- if >*m&m& 

*L#fc>o T^5 &<D&.X*#> 5. * 7t & 1 *5 ± 2 <DS 
*ISJPgitit'I[HlSg 2 0 A*5iT>*2 OB HI 1 0^*5 

v z>Mfafflmmm®v& 2 0 Aow^t^n^tu^-r-fc 

[00 6 6] 128 ltt&W<K>m 1 5 COm=1feM1&\Z.&Z> 

y^T/feS. HI 2 8 tCfc^T, «tHS(I«l 6 0 fi, it5 
(RF) 5*^-6 It. «f6 

(sJS§6 2i:, mtS&m (Lo) 6 

3 1 % Kts a tutmnsmfe^r* 2 o©fflr*^»c^e 
-rs«»#e»6 4 «*^Ma»6 4 cij; "9^-sa$n. 

fc^SB^Sft-§-Srfflv-CSJ^j6A^ilHl*S6 2(D£ii7J^'< 
f&£*vfc<— KS: I ^-ir^/^^t LTttjTj-T 

[0 0 6 7] rrofgi 5K>HSS«>jgSi(c^5S:ftaittx 

£\ {f-§-^f")S6 4COAdJ^3-r Vf— ^^^lieaiiaK 
^ vt^—y^ £5 j&gas {a-^iS 
*I«3 d B/hS < 45, «H8IIK«>&njR||fcKtk 
S&6 5&LK6 8 (dA^^nSSft^fieill^SSro-r yf 
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— ?l/*fr-fet£ h lZ—7£ t * -5. :ofcft2 Lfc 
PS^ffiA^fg^-©^^ jc / 2 fclt-f 6-r^-&f-(±(t-§- 

*r3t*Jt#3 d BlSf^t-rSo fittB4:fi«AS*LV^2 

yijt^igELfc? jLx-&mmi&b<<i'¥—yi'*m&*b 

2 icfi^ffiSISrffi i^fti/MS 5 AMI #-St«l#M:^ov ^Tli 

/o &LTfcra#ic«»at»*jt (s/n) \*.£it-rz>o l 

[0 06 8] HI 2 9 U*j8!|Ol 1 6 ©JliS^fig^S 

5 0 ll2 9(c:*3^^T, «M^«rott, «l«SJl&»: 

(rf) m^m<Dmmmm^-z%:m-rz>T>^-}-7 1 

tl^ (Low Noise Amplifier — LNA— ) 72t, rc7? 
LNA7 2©t|«ffl*Srf«aifttSBPF7 3i» « 

Srpr^T-«s$-y:5'sr^^S§7 6 ®s$nfcsa3 
»fi«#«:4>e-t-5«-§-^E»7 7h ^IB^ixfc-*- 

i £St|?1-5JfllHg 78t, 7 8 <Dtiit)<D&mf& 

ft&mm zitxmw-%s 7 8 cDtBTj^as^-rs l p f 7 9 

LPF 7 9©7ta^^ i?9A4B$rK&& 
tSA/DfftfSOt, S&ffiff^iaSi7 7IC±i9^ 

fcfll^ESJJlJ; «9^ia$^RFm*i:Sr*W1-5.* 

»§§8 2i, t$%8 2<omy3©««^s:iaiBs*-c 

^»^I8 2rotb^3^iii&-t-'5L PF 8 3 t. LPF 8 3 

40 <»T-rvy\&?)* : T4 ^^^f-^-fd^m-r.-sA/D^m 

S84i, A/D^tfegg8 0STJ58 4 J: 9 -tix-eiifflA 
[0 0 6 9] ft:fc\ HI 2 8 (d^^ttS^ 1 5 <Dmm&1& 

iz.&z>mm%:mm^i3\<^xi*. t^HB8 4*=^^ 

{iffi?rx/4 -5J: 9f-L-C^7c„ rcoff 
IB*5j:t^^(^oVNroPiB§rlEl3 0/<C^^LIll3 2 

50 v^Tljiw•r2> <> in 3 o li^-rm 1 7 (Dmmmnicmzm 
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(13) 

23 

R*«JJ*S«:ffl^fc*a£«« 6 0 0 (4, 128 <DmM 
E»6 4*sJ:Ut»*B#6 7 £Ma!>-C£tf y >^->u- 
[0 0 7 0] HI 3 0 1^1" i 5 f 17 (DmMMMliZ 

6 8 d % / 4 -T o(fcffi*s-f tv/c 2 ofcWSWBSft 

u— * 6 4 oil. M3 i ir^-fj; 5t> 4®L<n><£mm JO 

l ©)5r£rl&£ + (-) MH=-tHa«rfc&ro- (+) 
Sg^A*K&8£Lfc«/££fcoTV>.5. -ffctofc, SB 1 
©lf«»6 4 1 . 35 2 <Z>J(Mi« 6 4 2, Jg 3 4>*|MHi 6 
4 3*5j;0<li?4©if4>13§6 4 4*B*©J: 
Sg3<Di§i|>IS&6 4 3C0HttttS^^mi OfliCMttAlttft 

frlK2«>fliKllttMttftKjMl6 8~*0tftftl-CV^. # 

f§6 4 3 ir»4»*ii|'lS6 4 4CDfcfg£ <b */4 fcfc 

[0071] ;»il7 <a?HttgttK:ffi 3 

t> 113 2SrfflV>rtft^-r5 <> l33 2^*5V>r, M« 
tg*I[e]S& 6 4 1 , 6 4 2, 6 4 3, 6 4 41^ 

SttAtuS h7V^**S£»*tT r31*Sj:i*T r32£:, 
h7>-^^Tr31 irS5tR31 ttf^LSmfcSr^-* 
KgttAttS h7V'^?T r 33 ^V-^^Tr 
32 £ SSt R 32 i: <Dmtfcfi.W.&. fc'*— * Kg It Atl 5 h7 50 
>"^?T r34<t, h 7 > :?£>^ S y$ 

micm?ibii2>ti.mmi3i, 132, 133^, sHi;t-c<^ 

[0 0 7 2] fc*3. iCD^l 7<B?gffi7gflgt::{£Sffl&& 

^gucis^-a^soy >-^^>l — ^Srfflv-cgftWL 

Sfc9©fiSiAS)t/4t45 r 4 x Nj WtOVXf* 

^^v>TtiiE^i 7 <Dmni&m\£m?>mi&& 40 

[0 0 7 3] ftjs, JBi 7 0llfii;S53StfI 

(HMIX) «rffl^ftJII&&£»3» 



Wg|^9-2 0 5 3 8 2 

24 

ft-^-t lt#* 4 SSfcfKOv^ h L T-fc 
113 3(-^-r^y !)«^LT'bftvs 

[0074] 033 tt#3&9!o?gs 1 8 onffimmcmz 
ja*«£*»«>iEig8Bi-e*>!> . pjiiucjs^t, jgs&isg 

Sf 3 3 0 tti5rS«>»« Jl&ifc f c co 1 / 2 tf>Jlj£$c£rffi 
StSiWTfeS, J§SB^g3§3 3 0K>— agf4Sg^3 6 
l-SfittStl., «tt«^3 7Sr^-LTSlifiStl.TV>5„ 
±155^3 6*J<fctf 3 7<7)F^^lHg*tR33t^^-'N°v-^ 
C33iWRCiff?iJ[HlS&i:, ffifetR34*5itFR35(DR Rfi 

jijihiss t tmm^mm £ ttr i^s„ r c a^Ess©^ 

R33i =¥ir C33ff>m^.^ 3 8 y :7 T Ih]SS&- 
*tf* 1 tf>lS*iflHJPg|s]S§4 1 ' 
<£>SR 1 £>£4ffMIB[e]&4 1 ©ttJ^SSmtlfS 1 Wi&i^iiia 
:7^W* (LPF) 4 3<©A*»?-fc:g8R£;h., H© 

fc, RRit5«ia»«>a0tR34j3J:tfR35«)S5tt*H-7-3 9 
tt'< 5-77 *StsW, 2 60S*SSiJPS[eISS 4 2 © Xtlffi^z 
g^c£*V rro^2 0igit>I$iJPSlE]S&cot±S^3^{i^2(D 
LPF4 4CAMflC^jl, Sg2CDLPFtf>|iWj 

[0 0 7 5] Ji|E«*«)«HiliO»f^S:RKi-S. Rffi 
rofi&B&ft<E>fc«>JggLR33, R34*5<tt)«R35(4^:-C[B]— CO 
SStflRSr^-TStroi: ^r^^<~>^C33C0Sfi:ffiC 
14 rc=l/ (l/2*wc*R) j ii-S„ Sfc, » 
l*3it)«^2CD^itii*JPItH]SS4 1*JJ:TJ5 4 2J4, ^rtt^* 
*bflr*Sr*t#BUfc«. iB«S:0f««>«f=»JIRi-Sfcie>»c 
f U^ttlrtLtv^t»tt5„ Ml*3J:i>*^2co 

LPF4 3*J<tO!4 4li ri/2*wcj ^iiag$-y:S 
S^ii5t©tt5. ^SBBS^3 3 0cottl^®/ESrV 

t-rst, tu^jisg^ 3 8 latKLTizm-rnmv m) & 

V(38) = (1/jwcC) / (R+l/jwcC) V = 
1/2 (1- j ) V 

mmzffi+S 9ia-£UTiZ7F-fWJ£V (39) j5S^*fei- 
5. 

V(39)= (R/2R) V=1/2V 

CO#*(Dtt5^m^-CO{iffitt4 5*v-7 h Lfcft^ttl 

[0 0 7 6] 
[«C3] 
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(14) 4#P^P9- 2 0 5 3 8 2 

25 26 
I33-V/ (R+l/jwc) =V/R <l-j) CR-l/wc) 

I34 = V/"2R 

V33/V= (1/jwc)/ {R-h (1/jwc)} 

— J/Cl-J) =1/2 Cl-j) 

= /"2>2Z-4 5° 
V34/V = R/2R=1/2Z_0° 



Tf4 2fr*:ti*:tifgWiiStiX^^ 0 ^<Dm%fflm\s}&4 
l*5j;r/4 2ICJ: «9^^co2oOffi^m^^ifis^ 
L<ft£^ l/2*wcOlSf^W 

L P F 4 3 &£Tf4 4 K J: 9 r <Dmm$<Dmm &£r®S 

[0 0 7 7] _hl5fg 1 8 0^^£^^^^tg^^*5V^ 
Ttt, RCji:^J0^i^RRttyiJlHlKt-*5(t5S^ 
ffi£^L< t-5to£ LTt&^Lfc/^ ^^tertuc 
PS££;fi/1\ g]3 4^-f^l 9(7)^^^J: 
S£lR343o £0<R35CDJ££R34/R35 = /W— h 2 - 1 t 

{zx^o. m3 3 com i scDmMmn^mz&ftmc&rt 
z>m%mm\Bi&4 u^kdlpf4 3^10/^77 

7 5 3 ^U Si*IffiiJPSlHlS&4 2 tm2<DLPF 4 4*% 
2<Ds<*y77r 5 4 t Ul^ftx.^^ £#^#3 0 
fill 9(D^ff^^^oV^T^, S*nIR34^J:D?R35(7)S 
fetM:i:^l^J:U ? ^2^>^^^r 5 3^oJ:t>*5 4— com 

[0078] *&w<Dm2 o<Dmmj&mzfcz>m 

(L o) ff-^SrA^-rSA^iB^l Oli, fcB^-l 0 l 
^ITAAS^fcffiftfi r s jn(cot)j ^tt^LoA 
^m-^t-S^^T r s in(cot)j &£Zf r C os(o)t)j colt 
■§-Sr^UTi±S^-f 5 7c/2^ffiSl 02^ 1 
0 2 ±<9fcb^l^^fc2o^){f^-Sr*D^-rSAPSI&l 0 3 
SfS3§l 0 2<D r s in(o>t)j (Dit^tDm^l 0 3 

(IJ^S/^) 1 0 4^oJ:t>*l 0 5 y^y^ 10 4*5 
OWi-ffitgEiiia^W^^ (LPF) 1 0 6 *5«fcl)< 1 0 7 
^tb^SV>0{^^^/4T^^f^^ffi^*- : ?-l 0 8 

[0 0 7 9] ±|E«^^S^5< ^ffi^ 1 0 0 

^TBiw-rs. striata #s 1 o 3oap|Wbf^ttTS:*cj: 



70 [0 0 8 0] 
[*4] 

iin (o>t) -f-cos (cot) = V~2~ sin( cot — *r/"4) 

r r r% An»3§ 103 ^ a^ 2 ^(nm^-itm 3 5 

rsin(cot)j &&1rZ>m^l 1 li^Cit^t^ Too 
s(cot)j ?rtt^H^l 1 2 0 3CA^J^ 

ttTjDff^ft, m-^-i 1 1 <t n/ 4commc$hz>m i tir\ 

1 3^/&£*l£ 0 «#l 1 lttil 5 l 0 41:^ 

^ti, <it 1 1 3iiy i o sicM^tiSo y s 

20 1 0 4£5£T>*1 0 5 Ottl* LI *5J:U ? L2 tt-tit^ 

L1 =4/7c[sin( cot)4-1/3sin(3a)t)+1/5sin(5cot) 
+ ...} 

L2 =4/7c{sin( cot-7c/4) -M/3sin(3a>t-3 tc/4) + 
1/5sin(5cot-5 tc/4) 

+...Uixboy vy^l0 4joJ:i;iO 5tf>fctJ*£rL 
PF l 0 6 ftitfi 0 7icJ: 0*««*<o*«tt»9ttl 

4 / 7c . s i n ( a> t) 
50 4/7c.sin( a>t -tc/4) 

ir&tK 2oOfcti*$!ffi-?-l 0 8*5«fclM 0 9«Cttffi*BiS 
7t / 4 -Tix/c{H-^^# 6 tb 5 o 

[0 0 8 1] Jhffifg2 0O»1^5«fl S 
fi&±tt*P*«l 03ta^3 6 td^i" J; 3 ^ 7i / 4 CO 

10 2 offiffiS^tU* i^/uoKSIsf K: J: y) ApJS 
Si 0 3offiWS 7C /4(:/j;e)<i:^:i:^5 0 :M 

ttlE-r^fc^^, 12 3 7&VNLIS3 9fc^1"»2 Ifcl^ 
Lfg2 3(D^ffi(O^^5^^(CO^rSi0^-r^ o 
40 [0082]H337 fC^f JR 2 1 (DMI&J&fflUC&Z&te 
y ^ 1 0 4(Dffl*5r*S^l 1 0te£Tf&i& 

mm?^^? (lpf) 1 1 2&m\f<x*:<DWMiitft<o 
«i 1 1 i^j; 9 ;u/4Wcy ;^io 4<Dmjjtm 

*Lfc^, LPF 1 1 3{££V*:<D)&ffif&fti:&y) WL 
Td» 1 1 4\C& 9 A — V2fe-tZ> 0 LPF 11 

2 tm<m%*i 1 4«n jt««i 1 v&mz 

<Dcos ( co t) COM^M/^^ffilE $ thX V ^ ^> 0 
50 [0 0 8 3] ±E**l;S<5<»*4rttWt5. tl 
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t>. D $ 1 0 4 t 1 0 StDtitfim&n/ 4 <fc «9 fc/h 
£^£*t*M3£l 1 4 0ffi^f^LPF 1 1 2<D&f)£V) fc 
**<fcfl* *fc«»i l 5 £ pTSC*««i l 6tcJ:^co 
s(a)t)«^|< U!)^y^l04ilO 5tf)ffi 

**^»£*fcW:* Jt««l i 5feit5nr3E«l««i 1 6 
tcJ:»9cos(a>t)<oS*iSr/h$< tt, ffi#05fltfH36j&s * 

[00 8 4] M 3 8 2 2 OSIiegttfCflt 

6»4B»c:*5V^Ttt, JfcttSi l 5KJ:9J|NH*i 14 
tLPFll 2(Dm^^it^LT7c/2^t@^Otti^C0 
5*>8in(a>t)<Otil*Sr4iEt-5«r«i««»l 1 7 *R*t 

ri^o ro«/&tc*5v^ ysy#i04ii05i 

<0\&Jl<Dti£j®m*7i/4 «fc 0/hSl^»g\ sin(a>t)0>« 
««vh£< LTW#©«fMSias*/4 J: 3 fc*J» 

[0 0 8 5] fc*5, M 3 9t£^£;ft,£g?2 3 <D^&ffl& 

*^ffi^«5»ffi»^*5»tSpr«i««*l l 6*5 J: t/l 
1 7^)S*S:Kttt, sin(a>t)t5J:t/cos(cot)<^P5#Sr 
*|jEi-Sr iKliO w/ 2^*0^1 0 20ffl*^ffli 
S:fiJf»LT^5 0 y^y^lO 4*5 J: VI 0 

5^ttS^?coffitB^s 7C /4 £ «9 V^W-frKiHt* cos 

<a>t) <"TS4:*«csin(a)t)<z>ii«Sr/hS 
<-T5 J: 5i-*ftEU y ^ 1 0 4*5 ± VI 0 5(Dtti 
t}(OiSL^m^ 71/ 4 «t 19 fc*#^ifr&te:f*, cos(a>t)co 
fi«Sr/h* < 1"S fc#fcsin(a>t) < i"5 <fc 

[0 0 8 6] &K1 S 0 4 0*5 J; V0 4 1 ^/Tfl2 4 <£> 
^^tc#^^ffi^^o^Tl^B^-r5o El 4 0f£*3^ 
Ts A*«fl2iW4H4l (a) KiiR-f-J: 5 
&^A^J^^T^^ 0 A^iffi^i 2 l KttnraEiBB*^ 
*J:t)^S"5r^»ta«l 2 236Sggjgg$*LT*5!9, 

12 2 ttJtf&S 1 2 9 co Jtfttti* ^ J: f9 ^ffifl: 
«raEfls£-e-C^5 0 bT«»«»i 2 2»c«>><*:7t 1 2 
3*5 J: VI 2 4^^$tirffi^jffi J ?- 1 3 0*5 X VI 3 

1 J: «9 7 C /4 0ffitS3l«r>fr-r5W^^#^ix^ 
r^ffi* co{4*g||co-r^*SrM^-r S /c tf> fc#<fettlfc3?q 

(XOR) lUKl 2 5^ja**tTV^o XORIUS&1 

2 5(Otti^tt, lpf 1 2 6^J:0ffi*sE^g;^<7>^5i5a 
£*U Sfc, ^^77l2 4C«f^tl5M^i:f 
WtLPF 1 2 7{££V^<Dfei&l&ft<Dfr&Y)tti£ 
*tTJt«»l 2 7fdfitjf&*ix5o LPF12 6<D 
UWjfcHMHSl 2 8fC£!9 2 fflFKUiM S5I5L 

pf 1 2 7<Dmxt&mTztcbbmuvtm$5i 2 9^ 
[0087] ±mmm^^xxti^ 1 2 1 ^a* s 



(15) W9-2 0 5 38 2 

28 

tltWOfff {041 (a) } 12, *T^»ffl»l 2 
2[Ci«9^:0^4aj^$tLTXORlHlSSl 2 5<D— if<7) 
SB^lCStJ&SttStft^y^r 1 2 3lCt>ett&£*LT 
V V S 0 PT*»ftlll 2 2(Dffe^<Z)ttl^l2> 1214 1 

(b) tc^i-J: 5*i/4illEbfc««aS<o«*i It 
XORlelggl 2 5 0i*Offlf^<7 77 1 24Ctft 
l&SiX-CI^S. XOR@Kl2 5£Offl^l 14 1 

(c) \^-t£ b C^otl^o ~<DXOR[HjS§l 2 5 
Offi* fc . RT^SPffiS 12 2 <Df&jj<Dtii*) ^LPFl 

w 2 6*5 j: vi 2 7\z&v>fcm&ft<o*m^^xmmi$L 

ftCD&fo*) fflttB4 1 (d) iC^-TJ:5^20<7)U-^ 

[0 0 8 8] L P F 1 2 6 (DttiJjfeL P F 1 2 7 (DBijj 
(D^fr&ls^jUte&X'tgtS&l 2 8 \C£ <0 2fgtClf*si- 
5HPF127 2 8 0ttjy3ttiau^</Ut3te 

So Jt«»l 2 9(4 2o(OA*ffifiaPF 1 2 7*5 X 
Vi«M&l 2 8 0ffl*&A*LTJfc«U 
fc5fc#t£ttRr«»ffi»l 2 2(cMiE{f-^^ffi^L-r^ 
*B3§1 2 2^*11)5^/4 ± 9fcMiEUTV> 

20 S Q *|jE*iXfc-5raB»*i»l 2 2(D2 0(Dffi^fi N y 
7rl2 3*5£Vl 2 4«:frLTffi*«g : y-l 3 0*3<fcV 
1 3 U^^J^o 

[0089] ±mmf&ic£&m2 4<Dmmmn^&z>& 

^>v?^^M5 2*5iVM5 3 J; 9«J*S*t, h^V^ 
^^M5 2lc8IEix5««S:WJHi-a«:»^>*8K«i: It 
h7^7^M5 0 h7^^M5 3{^ 

y^^MSlt, £r{ira;L-C^3o E14 2^*5V^T, 
Wiffl^l 4 l£5 J: VI 4 3^. h7V^^M5 0 

tM5 Mcssttsiv rtbbowattH^i 4 i 

^5iVl 4 3^Bl*D$*L5«EE*r»J»-rsr. ir^J: ^9 , 
^r^-To H43R:J;9, Sfl 5 lliAMit**^ 

^0 »15 1, 1 5 3*5±V1 5 4f4, ©JfflJiffi^F-l 4 1*5 

J: VI 4 3^*o$tt5«JESr»JfflJL, ^o, 
otti^l (cascade connection) i~ S r. <b J: »9 N 

[0090] ±f2ffi^tc*5v>r. mm&mmtemmm^ 
(Dmmc&ttxmn&mm^z&^&tbZo mmmn 
*o««*:M»"#-*»frf4, ^resRiwitwiBa^prjeKi 

50 *t*(0*JDS:afa<. neB9&fim-&<olB4BS:M» 
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I 0 0 9 1 J 

SfiHttSt^OfS^SrWEE-f 5i ti«T#50-e, mil 

-t-sr.ias-e#s. 
[0 0 9 2] Sfc. H3 J:9W6»*»*J:5fc, flSJHfeflT 

^PMbli, PWM©SSIStroSlifflS?L< &S. 

^^^SOf, r.ixe>©*t : B 1 *|»*i-sr.tK:J: 
[0 0 9 3] ftEttiittfliH^ LT»«ME**SS 

[0 0 9 4] JW_t3£-<fcJ; #$gwtc«fc*uf 
^■©IBIHSrWiH-*-* r. £ S i J3ffi?BjBtt3- 
©ittfc!9S^4v^HifeWBl(H»*r*l«-f5 r. i *s-e* S„ 



(16) tif9-20 5 3 8 2 

JO 

[Hi] l (D^iS^ffif^SJiljSIS^lfelSK) 

[H12] 0lfc***tfcJSIR»*lfMS©^iW*«j«Sr* 
[0 3] ffiSM^AS P WMf Kltf^M^ Jx5 r t 

&^-rt&^m 0 

[115] **W©«*«asiMS«>HA«IS*lil»©|Ri 
ojM£#J£*-ffi|j&[I]o 

[El 6] H4(o=^ijS^[gs§(D^tt^i-^llo 

[0 7] *^B^roJljKiSc^l^iWH^gE|§^!5ISg ( Dm2 
co*^JSr^i-#^Hlo 

[H9] H7» = A«»^lH«S«>«-«B«>ffi>3*JESr*i- 

[no] -imw<DW, 2 0&K^ffi£ffisjai&ft$«# 
o«fi)c^^-t-iHissiiio 

[Hill] *»M©»3©36ci63gtB^«5««**«S 
<r>m$&7Ft-? v y 9 0. 

[mi 2] mi i ^**bfc««[»c*ifi»t*5»tsfi« 
©jpstiiniHiss^^-riHiKmo 

[mi 3] »3©iafiJBlBk:«S««*««HgC*5lNr 
MSjit*IlHlS§*S'i6$iJPSti*SlH]Sgi Ltfflv^ci#©f 

JO [H i 4] *»M©JR4©*18l»«Bfc«5«*«:3E*» 

[mi 5] mi 4fc*sixfc]B*»astiHi©»»*#fig 
[mi e] ^m<o^5<Dmmnm\^^mmww^M 

[HI 7] *^BJ©^6C0*ffiff^(C#.Si^iS^mSi 

©s^&^-rieis&mo 

[m 1 8 ] *f§?3©$fi 7 0%%&«BK:tt£J9tt&£%3§ 

©^Sr^-rEsgm, 
40 [mi 91 *mw<Dm8<D^jfemM\c&z>m&m&W!& 

<Dffil$& 7^1-7 v y ? m. 

[120] *^W©M8 0|llife^«C^SJl&^mS 
©flfj££^-rifl]S§m„ 

[i2i] *%w<n>%$nm$mm^%%^mmw& 
[122] *mw<o&i O0>mmmm\cm^mmmmm 
[123] % \ o (omtemm\z.mz>m$i%cm&&<o&i& 
so [@24] *^?^©^i \(D%i&mm^&%mmm 
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(17) 



#^¥9- 2 0 5 3 8 2 
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[126] 02 5<oMwmt itwii 3<omm&mz. 

[027] 02 5<Dm<DMc#mt LXCOMI 40Hffif 

[028] *&w<Dm i 5©*i6©jB«i-«sj5tt*ac 

[02 9] #3S9!0>JBl 6 0£%0^&tt:ffiSJ3ttft£ 
[030] *&WV>m l 7 oHMBBttlcff SftftWO* 
[03 1] 0 3 0{r*3ltS y Vi/^-J/U— ^(D— «S|Sr^ 

[032] 03 i tc^Lfcy y^s/u- *<DgMffl&« 

^^^-T[elSS0 D 

[033] *mw(om i 8 (DmnMmz.mz&ft&om 
[034] *mwv>mi 9 <omMMW<\z-&z>&ft&<om 
[035] *&&(Dm 2 o (onmi&miz.&kz&te&om 

[03 6] 0 3 5cD»ffi^i!)f^SrSiig-rsfc«)©!|#tt 

0o 

[037] *mw<vm 2 1 (omffi&mzmiZ&tB&om 

[0 3 8 ] #*8U0>#2 2<Dmffi&miZ.tikZ&lB&<om 
[03 9] *»W©JB 2 3 



32 



fi)c5r*-t"7'a y ^0 O 
[04 0] *&W<0?82 4<DmW&1£tfcm2>&ttm<Offi 

[04 1] 0 4O<©^»»*»©«M£«rtfc9H-5fc«> 

CO&JK0O 

[04 2] H4 0»ftfls«fcLT»»2 5HttJBffili:« 
5 jt / 2 ^ffi^?r^-t-(El^0o 
[04 3] 12 5©*«S»ffifJ:«S»«ai©»f^S:*-t- 



/o [0 4 4] w«r^-ria<&0 o 
[w-js-wkw] 

1 0 m-§-#j&3M& 

1 1 ^r^flwe^a 
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